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To  WILLIAM  MURRAY,  Esq.  of  Henderland. 


Sir, 

The  following  “ Observations”  were  suggested  by 
a conversation  I had  the  honour  to  have  with  you 
and  with  your  brother  the  Lord  Advocate  for  Scot- 
land. In  that  conversation  the  Lord  Advocate  and 
yourself  expressed  a desire  to  have  the  Salmon  ques- 
tion tried  upon  its  own  merits,  without  a reference  to 
what  may  be  advantageous  or  disadvantageous  for 
river  proprietors  or  sea-side  fisheries,  or  as  to  how  far 
they  are  injurious  to  each  other  ; and,  as  a preliminary 
step,  that  the  Report  of  the  Second  Committee  of  the 
House  of  Commons,  then  just  published,  should  be 
examined.  I have  since  examined,  with  all  the  care 
in  my  power,  that  Second  Report,  and  I flatter  my- 
self, that  the  following  observations  will  satisfy  any 
unprejudiced  person  that  the  question  ought  to  be 
tried  in  the  way  the  Lord  Advocate  suggested,  with 
a view  not  merely  to  put  an  end  to  a most  fertile 
source  of  litigation,  but  likewise  to  protect  the  public, 
independent  altogether  of  the  advancement  of  Natu- 
ral Science,  which,  in  respect  to  the  Herring  and 
Salmon,  has  never  yet  received  from  the  Legislature 
the  slightest  consideration. 

It  is  scarcely  necessary  that  I should  remind  you, 
that  our  conversation  upon  the  occasion  I have  alluded 
to  mainly  hinged  upon  my  remarkable  discovery  of 


4 


the  food  of  the  V endace.  By  the  kindness  of  your 
factor,  Provost  Thomson  of  Lochmaben,  I enjoyed 
every  facility  for  research,  and  left  no  link,  I trust, 
deficient  in  the  chain  of  an  investigation  entered 
upon  with  much  anxiety,  inasmuch  as  I foresaw 
great  results  to  Natural  Science.  The  Castle  Loch 
of  Lochmaben,  which  ornaments  your  property,  fur- 
nished me  the  means  of  deciding  the  long  agitated 
question,  the  food  of  the  vendace  ; the  food  of  a fish 
which  refused  every  bait  of  the  angler  ; whose  habits 
in  this  respect  were  even  more  mysterious  than  those 
of  the  salmon  and  herring.  Through  this  discovery 
did  my  brother  and  self  go  directly  up  to  the  real 
food  of  the  Herring  whilst  in  the  deep  seas,  and  proved 
what  heretofore  could  not  have  been  credited  by  any 
one,  but  which  was  yet  perfectly  in  accordance -with 
the  grand  provisions  of  Nature,  that  countless  millions 
of  fishes,  of  admirable  quality  as  food  for  man,  subsist 
on  an  animal  so  small  as  to  be  altogether  invisible  to 
the  naked  eye,  and  which,  but  for  the  aid  of  the  mi- 
croscope, must  have  remained  for  ever  unknown  to 
mankind. 

With  many  thanks  for  your  great  liberality  in  for- 
warding  the  cause  of  Natural  Science, 

I have  the  honour  to  remain, 

Sir, 

Your  very  obedient  servant, 

R.  KNOX. 

Newington, 

August  1837 • 


OBSERVATIONS,  &c. 


The  difficult  questions  connected  with  the  Scottish  Sal- 
mon Fisheries, — the  conflicting  interests  of  upper  and  lower 
heritors, — the  evident  destruction  of  river  Fisheries  threat- 
ened by  the  extension  of  sea-coast  fisheries, — and  the  de- 
velopment and  discovery  of  new  modes  of  capture  of  this 
much-prized  fish  ; modes  bearing  almost  exclusively  on 
coast  fisheries  and  discoveries,  which  could  not  be  foreseen 
and  therefore  could  not  be  provided  for,  by  any  Legislature  : 
— these  had  slowly  accumulated  for  a series  of  years,  un- 
til something  evidently  required  to  be  done  for  the  relief 
and  satisfaction  of  all  parties.  A Commission  was  accord- 
ingly appointed  by  the  House  of  Commons  in  1825,  with 
power  to  send  for  persons,  papers,  and  records.  They  sat 
during  more  than  three  years,  and  examined  all  classes  of 
the  community,  scientific  and  otherwise,  likely  in  the  small- 
est degree  to  afford  data  for  legislation.  The  landed  pro- 
prietor, the  tacksman,  the  practical  or  (as  was  to  be  expect- 
ed) working  fisherman,  the  London  salesman,  even  the 
amateur  naturalist  was  not  forgotten,  and  if  no  professed 
naturalist  was  brought  before  that  Committee,  it  cannot,  we 
hope,  be  ascribed  to  the  cause  that  no  such  person  exists. 
The  Committee  failed  altogether  in  obtaining  any  correct 
scientific  knowledge  of  the  habits  of  the  fish  ; but,  obliged 
to  do  something,  an  act  was  passed,  known  usually  by  the 
name  of  Home  Drummond’s  Act,  that  gentleman  having 
mainly  contributed  to  effect  its  passage  through  the  House, 
and  to  secure  the  co-operation  of  at  least  a majority  of  the 
parties.  But  as  the  act  was  merely  a compromise , ten  years 
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had  not  elapsed  when  it  became  once  more  necessary  to  re- 
open, as  it  were,  the  whole  commission  ; to  appoint  another 
committee  with  powers  similar  to  those  of  the  former  one, 
but  ostensibly  more  limited  as  to  its  inquiries,  as  may  be 
gathered  from  the  following  preamble  ; — “ Ordered,  That  a 
Select  Committee  be  appointed,  to  consider  the  state  of  the 
Salmon  Fisheries  in  Scotland,  in  as  far  as  relates  to  the  al- 
tering the  close  times  in  different  districts  in  that  part  of 
the  United  Kingdom, — the  laws  for  the  observance  of  the 
Saturday’s  slap  or  opening  in  all  cruives,  engines,  machines, 
or  devices  of  whatever  description  used  in  salmon-fishing, — 
the  construction  and  regulation  of  cruives,  the  regulation 
of  mill-leads  or  courses,  and  the  removal  of  dams  and  ob- 
structions in  all  rivers,  streams,  or  waters,  and  to  report,”  &c. 
That  the  Committee  did  not  adhere  to  their  instructions,  is 
not  to  be  wondered  at ; the  natural  history  of  the  salmon 
had  not  been  ascertained  by  the  former  one.  Now,  so  long 
as  this  remains  doubtful,  just  so  long  is  it  impracticable  to 
legislate  upon  any  certain  principles,  whether  upon  the  mat- 
ter of  close-time  or  proprietorship,  or,  indeed,  upon  any 
other  point  whatever,  connected  with  the  Fisheries. 

Before  examining  the  labours  of  the  former  Committee, 
and  the  voluminous  and  conflicting  evidence  submitted  to 
them,  we  shall  first  analyze  the  evidence  submitted  to, 
and  the  Report  thereon  by  the  present  one ; the  single  head- 
ing of  “ proper  period  of  close-time  for  salmon-fisheries  in 
Scotland”  would  have  sufficed  as  a heading  to  all  we  pur- 
pose saying  on  the  matter,  had  the  Committee  adhered  to 
their  instructions ; but  we  shall  presently  find,  that  they 
did  not  do  so,  and  this  compels  us  to  follow  them  in  their 
digressions,  which  were  neither  few  nor  brief. 

1.  The  Committee  having  met,  agreed  at  once  to  extend 
their  inquiries,  and  to  include  within  its  range  the  following 
important  subject-matter  ; — “ To  inquire  into  the  increase 
or  decrease  in  the  numbers  or  weight  of  salmon-grilse  and 
sea-trout  taken  in  the  several  rivers  and  sea  coasts  of  Scot- 
land since  the  act  9th  Geo.  IV,  c.  39,  came  into  operation.” 
This  necessarily  opened  a wide  field  for  inquiry, — ripping 
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up,  as  it  were,  old  sores  that  hail  never  healed  well, — we 
mean  the  local,  though  extremely  important,  question  of  the 
gradual  growthandvast  preponderance  of  sea- fishingby  stake 
and  bag-net  over  river-fishing,  however  practised,  in  respect 
not  merely  of  superior  quality  of  the  fish  taken,  but  likewise 
the  regularity  of  supply,  its  far  greater  abundance,  and  the 
far  more  economical  mode  in  which  it  is  managed. 

Is  the  question  of  legislating  for  the  salmon  fisheries  a na- 
tional question  or  a particular  one  ? We  consider  it  a par- 
ticular' question,  and  would  suggest  as  follows  : — 

1st,  When  a river  belongs  to  one  proprietor,  it  is  the 
height  of  folly  to  pretend  to  advise  him  how  to  fish  his  river  ; 
to  legislate  to  him  about  close  or  open  cruive-dykes,  legal 
or  illegal  engines,  Saturday’s  slap,  or  Sunday’s  fishings. 
Let  him  do  what  he  pleases  with  his  own,  nobody  can  bet- 
ter know  how  to  study  his  own  interests.  The  spendthrift 
of  an  entailed  estate  hurrying  on  to  ruin  might  be  disposed 
to  destroy  the  fishings  of  that  river  of  which  he  is  a life- 
renter, — but  those  are  partial  evils.  Let  the  heir-at-law  look 
to  it. 

9.dly,  Let  the  heritors  or  proprietors  of  each  Scottish  river 
meet  and  decide  by  a commission,  jury,  or  otherwise,  what 
best  suits  the  river  which  belongs  to  them  ; let  them  legislate 
for  it,  or  submit  to  the  Legislature  regulations  for  it ; let  all 
modes  of  capture  be  legal  to  which  they  give  their  consent. 

It  is  amusing  to  watch  the  movements  of  the  Committee  in 
their  efforts  to  devise  means  to  protect  the  spawning  fish  and 
fry, in  other  words,  to  prevent  the  total  destruction  of  the  fish- 
eries, which  could  be  effected  in  a few  years  by  allowing  the 
lower  orders  of  peasantry  on  the  upper  streams  of  rivers  to 
have  their  way.  First , An  act  is  passed  declaring  it  poach- 
ing to  kill  salmon  during  a certain  time  called  close-time, 
but  as  this  is  the  only  period  when  the  fish  appear  in  the 
upper  streams,  the  heritors  or  proprietors  of  the  banks  of 
these  upper  streams  having  no  interest  whatever  in  the  pre- 
servation of  the  salmon,  very  naturally  neglect  the  act,  or 
set  themselves  in  direct  opposition  to  it. 

2<%,  The  Committee  next  endeavour  to  coax  them  into 
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good  humour  by  allowing  them  to  angle  during  close-time 
for  fourteen  days  or  more,  that  is,  to  have  the  pleasure  but 
not  the  pi'ofit ; and  thus  they  hope  to  induce  the  proprie- 
tor of  the  upper  streams  to  quarrel  with  his  tenantry,  to 
watch  them,  to  prosecute  as  he  would  do  for  the  unlawful 
killing  of  grouse,  deer,  or  partridge ; truly  an  excellent  de- 
vice, but,  notwithstanding  its  ingenuity,  we  predict  it  to 
be  a failure.  Upon  the  whole,  the  idea  of  establishing  a 
bait  of  fourteen  days1  angling  in  close-time  as  a kind  of  pri- 
vate bon  Louche,  a sort  of  stolen  sugar-lump  to  secure  the 
upper  heritors  in  the  interests  of  the  lower,  is  a lamentable 
kind  of  legislating.  We  vastly  prefer  the  mode  adopted  in 
the  north — buy  up  the  rivers , and  remove  the  peasantry  to 
the  sea-side,  or  wherever  they  may  choose  to  go.  There 
is  one  thing  which  appears  to  me  extraordinary  as  not 
having  occurred  to  practical  men — That  if  the  upper  heri- 
tors are  to  be  consulted  at  all — if  it  be  thought  worth 
while  bribing  them  for  the  sake  of  their  protection  to  the 
spawning  fish  and  fry,  why  not  offer  them  something  sub- 
stantial, such,  for  example,  as  the  produce  or  value  of  the 
produce  of  ten  or  twelve  days1  fishing  of  the  first  mile  of 
the  river  from  the  mouth  upwards;  this  would  surely  be 
better  than  licensing  them  to  kill  foul  salmon  for  their 
amusement  in  September  and  October. 

The  matters  inquired  into  by  the  Committee  may  be  re- 
duced to  the  following  heads: — 1.  The  regulation  of  the 
close-time,  and  whether  it  should  vary  for  almost  every 
river , or  be  general,  and  the  same  throughout  the  kingdom, 
that  is,  whether  or  not  the  varying  principle  should  be 
adopted  as  the  basis  of  legislation.  A careful  examination 
of  the  evidence  has  led  us  to  conclude,  that  there  exist  no 
data  for  the  determination  of  this  question,  and  that  in  re- 
spect to  river  fishing,  there  exists  a circumstance  which 
must  render  it  extremely  difficult  of  decision.  The  circum- 
stance we  allude  to  is  the  state  of  the  rivers  as  to  floods ; 
but,  barring  this,  which  must  produce  puzzling  anomalies, 
we  apprehend  that  the  only  way  to  decide  the  question 
would  be  the  evidence  of  an  impartial  person  as  to  the  exact 
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condition  of  the  fish  taken  in  such  a river,  say  from  1st 
August  to  1st  October,  the  usual  latitude  proposed  for  the 
commencement  of  the  close-time.  None,  we  think,  can 
doubt  the  necessity  of  closing  all  or  most  rivers  after  the 
1st  October.  If  river  fisheries  were  done  away  with,  as 
they  ought  to  be,  the  facility  with  which  close-time  could 
be  determined  and  ordered  throughout  the  kingdom  be- 
comes manifest.  Nay,  it  is  just  .possible  that  no  such  regu- 
lation would  be  required  ; and  here  arises  another  great 
question  in  the  natural  history  of  the  salmon  which  has 
never  been  solved  by  proper  inquiry — Are  foul  salmon  ever 
taken  in  the  sea  ? and,  if  so,  under  what  circumstances  and 
in  what  numbers?  To  decide  an  extremely  important  ques- 
tion like  this,  an  extensive  series  of  experiments  should  be 
instituted  round  the  coasts,  by  means  of  bag  and  stake  nets, 
fished  uninterruptedly  winter  and  summer  for  three  or  five 
years  under  the  superintendence  of  unprejudiced  persons. 
We  lean  to  the  opinion  that  foul  fish  can  never  be  taken  in 
the  sea  in  any  great  numbers,  and  that  consequently  there 
should  be  no  close-time  whatever,  and  all  restrictions  in  this 
matter  might  be  done  away  with  on  this  opinion  being  proved. 
The  salmon  remaining  in  the  sea  during  winter  are  proba- 
bly barren  fish,  and  in  the  highest  condition  as  food  for 
man.  By  barren  fish  we  mean  those  in  whom  for  that  season 
at  least  the  milt  and  roe  had  not  become  developed.  If  this 
important  measure  were  found  impracticable,  then  the  next 
best  measure  would  be  a journal  of  the  state  of  the  fish 
(kept  by  an  officer  appointed  for  the  purpose),  taken  on 
each  day  from  the  1st  August  to  the  period  when  by  their 
advance  towards  spawning  they  become  not  only  poor,  but 
even  unwholesome  food,  and  when  a continuance  of  the 
fishery  would  lead  to  destroy  it  root  and  branch  by  a cap- 
ture of  the  breeding  fish.  An  average  from  such  journals 
might  be  taken  after  five  years,  or  a person  appointed  an- 
nually to  fix  the  day,  by  actual  inspection,  of  the  produce 
of  the  stake  and  bag  net  fisheries  nearest  to  the  river  mouth  ; 
even  the  London  salesmen  could  decide  this  point  annually 
without  much  difficulty. 
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Again,  we  repeat  that  there  is  no  evidence  in  this  Report 
to  satisfy  any  one  “ when  the  close-time  should  commence 
and  when  it  should  cease,”  keeping  in  view  the  interests  of 
all  parties.  Above  all,  there  is  no  evidence  to  shew  that 
close-time  should  vary  throughout  the  kingdom. 

That  this  will  appear  a strong  statement  to  some,  after 
all  the  labours,  as  well  of  the  present  as  of  former  commit- 
tees, we  have  no  doubt;  but  it  is  a statement  made  after  the 
most  careful  and  deliberate  examination  of  every  passage 
calculated  to  bear  on  the  point.  The  statement,  that  in 
many  rivers,  clean  salmon  may  be  captured  on  all  days  of 
the  year,  is  below  all  notice.  The  question  for  the  nation, 
is  not  whether  a few  clean  salmon  can  be  taken  during  the 
natural  close-time  of  rivers  or  on  the  shores,  (if  a close-time 
were  then  required,  which  we  doubt,)  for  the  pampered  and 
over-satiated  appetite  of  the  London  Alderman,  or  Grand 
Proprietaire,  or  whether  the  national  interests  are  to  be  con- 
sulted. The  occasional  presence  of  a few  clean  salmon  in 
rivers,  at  times  when  thousands  foul  may  easily  be  proved 
to  be  also  present,  even  by  the  few  scanty  facts  naturalists 
and  fishermen  have  been  pleased  to  give  us,  by  no  means 
warrants  the  fishing  these  rivers. 

The  Committee  is  in  error,  as  we  shall  afterwards  shew, 
in  saying  that  there  existed,  at  the  period  of  their  delibera- 
tion, one  uniform  season  of  close  time  or  fence  months  ; there 
were  always  three  at  least  for  Scotland,  unless  the  Tweed 
and  Solway  and  their  tributaries  be  reckoned  purely  Eng- 
lish rivers,  these  latter  having  always  had  their  own  fence 
months  distinct  from  the  Tay  and  others. 

We  cannot  believe  that  any  practical  man,  open  to  con- 
viction, who  has  watched  the  fishings  of  the  Tweed,  Tay, 
&c.,  can  have  any  doubt  that  all  fishings  above  the  entrance 
of  a river  into  the  sea,  or  into  an  estuary,  should  be  abo- 
lished, were  it  only  in  order  to  put  a stop  to  the  enormous 
expense  connected  with  it.  The  farce  of  fishing  the  Tweed 
above  Berwick  Bridge,  is  a most  expensive  farce,  but  still 
it  is  one  ; it  is  almost  inconceivable  that  any  one  can  be 
found  silly  enough  to  pay  for  it.  Why  not  let  the  entire 


11 


river  fishings  to  one  company  or  to  one  individual,  who, 
of  course,  would  fish  it  only  at  one  point,  (the  Bar,)  and 
thus  save  an  incredible  labour  and  expense.  I rather  think 
that  the  same  remarks  might  be  applied  to  the  Tay,  &c. 
Indeed,  during  the  progress  of  the  former  enquiry,  members 
of  the  committee  and  others  who  read  the  evidence,  must 
have  been  forcibly  struck  with  the  present  truly  absurd 
mode  of  fishing  the  Tweed,  Tay,  &c.,  by  net  and  coble, 
throughout  miles  of  river,  and,  of  course,  at  an  enor- 
mous expense,  whilst  it  was  evident  to  all  who  had  deeply 
studied  the  question,  and  combined  that  study  with  the 
habits  of  the  fish,  in  so  far  as  they  were  known,  that  fishing 
for  salmon  in  rivers  above  the  tideway,  ought  to  be  put  an 
entire  stop  to,  with  the  exception,  perhaps,  of  one  single 
active  fishing  party  on  the  bar  of  the  river,  and  during  the 
height  of  the  season.*  But  one  thing  appears  evident,  that  no 
effectual  or  satisfactory  legislative  measure  can  be  made  out, 
until  the  whole  question  be  tried  on  its  scientific  and  practical 
points.  In  1825,  bag-nets  were  little  if  at  all  used,  now 
they  are  most  extensively ; an  act  against  fixed  engines 
could  scarcely  be  applied  to  them.  We  could  even  imagine 
it  possible  to  withdraw  them,  and  re-set  them  so  frequently 
as  to  give  them  more  the  character  of  a moveable  than  a 
fixed  engine. 

It  must  always  be  remembered,  that  Mr  Home  Drum- 
mond’s act  was  after  all  but  a partial  one,  it  did  not  include 
the  Tweed  and  Sol  way.  -J*  These  rivers  had  separate  acts, 
and  a distinct  close-time,  and  hence  arose  the  singular  fact 

* This  seems  to  have  been  the  opinion  of  Mr  Oliphant,  M.P.,  and  a 
member  of  the  Committee. 

t Have  any  steps  been  taken  to  ascertain  the  natural  close-time  of 
any  Scotch  river  ? Any  journals  of  observation  been  kept  by  persons 
worthy  of  credit  ? Any  scientific  data  collected  ? Every  one  knows 
that  there  are  no  such  data,  no  such  journals  in  existence.  The  Com- 
mittee of  the  House  of  Commons  took  the  evidence  of  a naturalist  with 
respect  to  the  natural  history  of  the  salmon  ; of  a naturalist  who  had 
never  seen  the  spawning  of  the  salmon  ; had  never  visited  the  spawning 
beds  ; had  never  examined  the  ova  ; had  never  observed  their  growth  ; 
had  never  experimented  nor  dissected  at  all ; this  was  the  kind  of  evidence 
submitted  to  the  Committee  of  the  House  and  to  the  public. 
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and  occurrence  pressed  on  Mr  H.  Drummond  himself  by 
Mr  Wallace,  at  a dinner  given  to  600  gentlemen  at  Stir- 
ling, after  close-time  in  all  Scotch  rivers , except  the  Tweed 
and  Solway  ; the  table  was  covered  with  good  fresh  salmon. 
Now,  where  did  these  salmon  come  from?  We  have  no 
doubt  Mr  Drummond  would  say,  from  the  Tweed  or  Sol- 
way. No  such  thing  ; they  came  simply  and  very  naturally 
from  the  nearest  rivers.  Thus,  in  point  of  fact,  there  never 
was  one  close-time  for  all  Scotland,  and  Mr  Drummond’s 
act  had  no  effect  whatever  in  stopping  poaching  on  the 
most  extensive  scale.  In  truth  the  law  has  been  set  at  de- 
fiance by  the  Duchess  of  Sutherland  ; her  rivers  are  opened 
and  closed  when  she  pleases,  and  impassable  cruive-dykes 
are  built  in  due  season  across  most  of  them.  Now  all  these 
doings  are  against  the  act.  Year  after  year,  all  fishings 
above  the  mouths  of  rivers,  near  which  there  are  also  sea- 
side fishings,  have  become  of  less  and  less  value;  the  ex- 
pense of  the  coble-net  fishing  is  great  ; the  management 
of  the  Tweed  fishings,  for  example,  in  1880,  was  most 
extraordinary.  At  that  time,  now  seven  years  ago,  after 
the  most  deliberate  examination  of  the  fishings,  we  de- 
clared the  fishing  of  rivers  by  net  and  coble,  as  the 
greatest  delusion  and  imposture  we  had  ever  seen.  We 
further  recommended,  that  the  mode  of  fishing  for  salmon 
throughout  the  kingdom  should  be  entirely  altered ; all 
river  fishings  above  the  tideway  (or  any  proper  part  to  be 
determined  by  practical  men,)  put  an  end  to  in  all  rivers, 
and  the  salmon  fished  for,  at  or  near  their  feeding  grounds, 
by  stake  and  bag-nets,  &c. 

If  river  fishings  must  still  be  maintained  “ as  a nursery 
for  seamen,”  in  despite  of  the  existing  evidence,  then  come 
again  all  the  difficult  questions  of  close-time,  proprietor- 
ship, protection  of  fry  and  of  spawned  and  spawning  fish, 
&e.  &c. 

In  every  river  of  any  consequence,  the  “ lowest  stream 
where  salmon  spawn  ought  to  be  ascertained,”  and  all  fish- 
ing above  it  strictly  prohibited.  This  most  important  point 
has  never  been  made  out,  it  is  not  known  positively  in  re- 


spect  to  any  Scotch  river.  It  is  easy  to  find  book  natural- 
ists who  will  make  assertions  on  these  points,  but  of  what 
real  value  are  such  opinions  ? 

The  principle  of  a varying  close-time  means  simply  an 
act  for  each  river.  Thus  the  Legislature  returns  to  the 
point  from  which  it  started.  If  the  close- time  be  late  in 
commencing,  you  destroy  the  spawning  fish.  If  it  termi- 
nates too  early,  you  destroy  the  kelts  or  spawned  fish.  Of 
these  two  evils  the  former  is  decidedly  the  greater.  In  fact, 
it  would  be  advisable  to  close  all  river  fishings  on  the  14th 
August ; but  why  not  prohibit  river  fishings  above  the 
tide- way  altogether.  We  contend  that  this  is  quite  a prac- 
tical measure,  and  that  it  would  produce  incalculable  benefit 
to  all  concerned. * 

What  is  the  latest  period  of  spawning  ? Mr  Hogarth 
says  that  a great  number  of  fish  in  the  Tay  have  not  spawn- 
ed on  the  15th  December.  Mr  Hogarth’s  theory  as  to  the 
cause  of  the  good  condition  of  these  fish  which  enter  the 
rivers  early  in  spring  may  be  found  at  page  48  of  the  Report. 
We  have  ventured  elsewhere  another  theory  ; they  are  cer- 
tainly both  theories,  but  ours  is  founded  on  practical  exami- 
nation and  analogy.  It  is  curious  to  trace  the  gradual  correc- 
tion of  the  theory  of  the  distant  migration  of  the  salmon. 
Every  year  brings  him  during  his  feeding  and  fattening  sea- 
son nearer  to  the  coasts.  The  same  has  happened  in  respect 
to  the  herring.  All  these  erroneous  notions  about  the  dis- 
tant migrations  of  the  salmon  and  of  the  herring  originated 
in  naturalists  not  knowing  the  food  of  these  fishes  and  their 
feeding  ground. 

Are  there  early  rivers  and  late  rivers  ? This  is  a scien- 

* The  consideration  of  a close-time  for  any  of  the  salmon  rivers  in  Bri- 
tain or  Ireland,  involves  at  least  two  questions  in  Natural  History  which 
ought  to  be  previously  settled  : ls£,  What  is  the  average  period  of  the 
run  of  the  spawning  fish  ? 2d,  When  do  clean  fish  begin  running  in  suf- 

ficient numbers  to  make  it  worth  while  opening  the  rives  ? If  the  evi. 
dence  offered  the  former  Committee  of  the  House  of  Commons  be  worth 
any  thing,  it  proved,  that,  from  the  extreme  north  of  Scotland  to  the 
Itiver  of  Cork,  the  spawning  fish  run  all  at  one  time  ; when  clean  fish  begin 
to  ascend  in  spring  in  any  numbers  could  not  be  made  out. 
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tific  question.  Can  the  early  rivers  be  fished  without  in- 
jury to  the  salmon  fisheries  generally,  by  the  taking  of  un- 
spawned fish  ? This  is  a practical  question,  and  these  are 
quite  independent  of  each  other.  They  are  most  import- 
ant, and  must  not  only  be  viewed  separately,  but  handled 
separately.  To  what  extent  does  the  taking  kelts  or  spawn- 
ed fish  early  in  the  season  injure  the  fisheries?  This  also 
seems  a purely  practical  question,  but  still  it  requires,  pre- 
vious to  coming  to  a decision  respecting  it,  the  settlement  of  a 
scientific  question,  viz.  How  many,  on  an  average,  of  salmon 
that  have  once  spawned,  return  to  the  same  or  other  rivers  ? 

Although  the  Committees  of  the  House  of  Commons 
were  both  altogether  unequal  to  the  investigation  of  the 
questions  submitted  to  them,  which  I hope  may  be  said 
without  disparagement,  they  still  could  not  but  discover, 
from  the  extraordinary  conflicting  testimony  brought  out, 
that  the  food  of  the  salmon  and  his  feeding  ground  had  not 
been  made  out.  We  imagined  that  we  decided  both  these 
points  in  1832.  The  discovery  of  the  food  of  the  vendace 
of  Lochmaben  preceded  that  of  the  salmon  and  herring ; 
and,  with  regard  to  the  two  latter,  the  field  of  inquiry  is  so 
extensive,  and  the  expense  attending  minute  investigations 
concerning  them  so  very  great,  that  many  points  require 
still  to  be  investigated.  Whilst  all  admit  our  discoveries 
respecting  the  vendace  (a  fish  closely  allied  as  a natural  or- 
der to  the  herring  and  salmon,  that  is,  the  clupeadce  and 
salmonidce),  and  their  great  results  upon  certain  geological 
and  ichthyological  questions,  some  yet  dispute  how  far  such 
discoveries  apply  to  the  salmon  and  to  the  herring  ! Thus 
Mr  Yarrell,  Sir  William  Jardine,  and  other  active  amateur 
naturalists,  admit  fully  and  readily  our  discoveries  in  re- 
spect to  the  food  of  the  vendace,  but  they  think  that  the 
salmon  lives  upon  a grosser  food  than  we  have  stated.  Sir 
William  says  that  salmon  are  caught  in  the  sea  on  the  north 
coast  with  hooks  baited  with  sand-eels  or  small  fish  ; it  is 
just  possible,  but  in  the  mean  time  we  doubt  the  accuracy  of 
the  statement ; and  it  appears  to  us  to  rest  on  no  positive 
evidence.  We  have  ourselves  taken  salmon  at  Kelso  with 
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a thing  called  a salmon-fly,  and  with  lobworm  and  other 
bait,  but  then  we  never  for  a moment  imagined  that  they  live 
upon  these.  We  are  aware  that  herring-fry  forms  a good 
bait  for  the  common  river  trout,  although  the  trout  may 
never  have  had  access  to  the  sea,  and  certainly  never  saw 
a herring  or  its  fry. 

The  following  brief  statement  of  facts  may  serve  to  re- 
move some  difficulties  in  the  way  of  a complete  settlement 
of  these  great  practical  questions,  viz.  Istf,  What  is  the 
usual  food  of  the  herring,  and  what  part  of  the  ocean  is  his 
usual  feeding  ground  ? 9.dly,  What  is  the  usual  food  of  the 
true  salmon  and  grilse  (supposing  the  latter  to  be  distinct 
from  the  former)  whilst  in  the  sea,  and  where  is  their  usual 
feeding  ground  ? To  answer  these  questions  properly  re- 
quires me  to  state  the  opinions  of  others  ; from  my  not  ha- 
ving done  so  formerly,  that  is,  in  my  Memoirs  presented  to 
the  Royal  Society  of  Edinburgh,  the  most  extraordinary 
misstatements  have  been  indulged  in  respecting  my  views 
by  persons  not  only  altogether  ignorant  of  the  subject,  but 
by  their  education  and  habits  incompetent  to  arrive  at  any 
rational  conclusion  respecting  them. 

From  the  earliest  times,  nearly  all  practical  and  experi- 
enced fishermen,  and  most  naturalists  of  reputation,  have 
candidly  admitted,  that  the  food  of  the  herring  and  of  the 
salmon  was  altogether  unknown,  and  likewise  that  it  was 
not  known  into  what  part  of  the  ocean  they  retired,  when, 
quitting  our  coasts,  they  disappear  for  a season  ; leaving 
these  coasts  and  rivers  generally  in  a state  of  great  exhaus- 
tion and  meagreness,  and  returning  renovated,  strong,  and 
in  the  highest  order  as  food  for  man.  I find  that  I must 
first  establish  the  fact  that  this  was,  and  still  is,  nearly  the 
universal  opinion  of  practical  fishermen  and  of  experienced 
naturalists ; for,  singular  to  say,  when  I on  a former  occa- 
sion made  this  statement,  it  was  denied  by  those  whose 
very  denial  of  a well  known  fact  in  the  natural  history 
of  these  fishes  shewed  their  utter  ignorance  of  the  whole 
question.  Instances  were  cited  by  those  persons  of  herring 
and  salmon  having  been  examined  in  whose  stomachs  a 
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very  palpable  food  had  been  detected,  viz.  the  ova  of  other 
fishes,  and  even  the  young  of  their  own  and  of  analogous 
species  ! That  occasionally,  though  very  rarely,  in  the  sto- 
machs of  a few  herrings  haunting  the  shores,  and  always  in 
bad  condition,  there  may  be  found  small  fishes,  and  even 
the  fry  of  their  own  species ; and  that  this  is  true  also  of 
the  salmon,  to  a still  more  limited  extent,  may  be  admitted, 
and  is  a fact  indeed  which  we  had  thought  was  known  to  all 
the  world.  It  is  quite  unnecessary  for  any  one  to  state  that 
such  or  such  a naturalist  found  some  young  fishes  in  the 
stomachs  of  grown  herring  or  salmon,  because  any  one  who 
has  been  in  the  habit  of  opening  numbers  of  these  must 
have  observed  the  fact  long  before  the  discovery  of  such 
naturalists.  But  this  is  not  the  question.  The  question  is, 
What  inference  do  these  persons  mean  to  draw  from  this 
circumstance,  which  had  been  known  from  the  most  remote 
times  ? Do  they  mean  to  say  that  these  small  fishes  or  fry 
constitute  the  usual  food  of  the  herring  and  of  the  salmon  ? 
If  this  is  their  opinion,  why  not  candidly  say  so  at  once  ? 
Being  quite  aware  that  the  herring  and  salmon,  especially 
if  out  of  order,  were  occasionally  known  to  take  a common 
bait,  such  as  any  small  fish,  &c.,  I felt  it  necessary  to  pro- 
ceed with  the  inquiry  in  a different  manner  than  heretofore. 
It  required  little  reflection  to  foresee,  that  although  a thou- 
sand salmon  and  ten  thousand  herring  were  shewn  to  have 
nothing  in  their  stomachs  cognisable  by  the  eye  (unaided 
by  the  microscope,  in  the  hands  of  a person  scientifically  and 
liberally  educated),  yet  the  circumstance  of  one  or  two  being 
occasionally  found  in  a different  state  would  at  all  times  form 
a sufficient  ground  with  such  persons  to  deny  the  whole  of  my 
inferences.  I took  care  to  select,  as  the  first  object  of  my 
inquiry,  a fish  in  whose  stomach  no  naturalist  or  other  per- 
son had  ever  detected  any  food , a fish  which  had  never  been 
known  to  take  a bait ; that  fish  was  the  vendace  of  Loch- 
maben,  whose  food  I discovered  in  1832.  The  inquiry  into 
the  salmon,  herring,  and  still  later  the  char,  followed  in 
succession,  and  having  got  a key  to  the  whole  mystery  by 
discovering  the  food  of  the  vendace,  which  served  as  a “ light 
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to  our  path,”  difficulties  disappeared  which  must  other- 
wise have  proved  insurmountable,  had  the  examination  and 
discovery  of  the  food  of  the  vendace  not  preceded  that  of 
the  herring,  salmon,  &c.  The  fact  of  the  vendace,  a fish 
of  considerable  size,  and  very  numerous,  not  only  thriving 
and  subsisting  entirely,  but  becoming  the  most  delicious  of 
all  fishes,  on  microscopic  food  only,  opened  up  a vast  field 
of  inquiry,  both  in  regard  to  the  existing  and  to  the  extinct 
or  fossil  race  of  animals.  It  is  even  quite  possible  that  the 
fresh  waters  abounding  with  microscopic  entomostraca  might 
be  nutritious  to  man  himself.  But  to  return,  "ls£,  I never 
yet  found  a practical  fisherman  who  would  offer  even  a con- 
jecture as  to  what  might  be  the  food  of  the  herring  or  of  the 
salmon  whilst  in  the  sea ; but,  on  being  pushed  to  an  an- 
swer, some  would  say,  that  perhaps  the  herring  lived  by 
suction  (for  of  the  food  of  the  salmon  they  usually  declare 
their  utter  ignorance),  to  which  term,  however,  they  do  not 
attach  any  very  precise  meaning.  Others  seemed  to  think 
that  they  might  live  on  air  and  water,  and  many  again 
going  up  to  first  causes,  which  the  ignorant  generally  do, 
did  not  see  any  necessity  for  herrings  requiring  any  food. 
Herrings,  say  they,  were  a gift  of  Providence  to  man,  and 
as  their  numbers  are  miraculous,  so  is  their  food.*  That 

' It  is  curious  to  remark  that  the  illiterate  fishermen  came  nearer  to 
the  truth  than  the  half-educated  scientific  man.  The  fishermen  being 
ignorant  of  the  use  of  the  microscope,  simply  asserted  a fact,  viz.  that  no 
food  was  to  be  made  out  with  the  naked  eye.  The  half  educated  man  on  the 
contrary  affirmed  that,  although  he  could  not  see  the  food  it  ought  to  be 
present  in  a palpable  shape,  and  of  a size  proportioned  to  the  fish  that 
lived  upon  it ; he  then  set  about  inventing  an  hypothesis  to  explain  what 
he  could  not  understand. 

The  less  these  persons  know  of  the  matter,  the  bolder  uniformly  are 
their  assertions  ; and  as  they  care  not  one  farthing  about  scientific  truths, 
they  fearlessly  affirm  whatever  seems  best  calculated  to  support  their 
hypothesis.  An  instance  occurred  a lew  years  ago,  when  a very  respec- 
table person  asserted  in  a newspaper,  that  herrings  live  on  fry  and  small 
fish,  although  he  was  perfectly  incompetent  by  habits  and  education  to 
engage  in  any  scientific  inquiry,  and  never  had,  and  could  not  examine 
the  question  in  any  shape.  It  has  been  long  remarked  of  these  persons 
generally,  that  “ what  they  imagine  to  be  true,  that  they  believe  to  be 
true ; and  what  they  believe  to  be  true,  that  they  will  swear  to  be  true.’’ 
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these  are  the  almost  universal  opinions,  could  be  proved  by 
the  most  extended  evidence.  Since,  however,  many  of  these 
practical  men  know  extremely  well  that  the  herring  and 
salmon  could  not  live  on  air  and  water,  whether  singly  or 
combined,  and  that  nobody  doubted  the  food  of  haddocks, 
cod,  skate,  &c.,  they  devised  various  hypotheses  to  meet  the 
excessively  difficult  question,  viz.  How  it  happened  that  the 
stomachs  of  the  salmon  and  herring  seemed  always  empty, 
more  especially  if  the  fish  themselves  were  in  good  condi- 
tion, for  it  is  a notorious  fact,  known  even  to  the  cook,  that 
if  any  putrescent  debris  be  found  in  the  stomachs  or  intes- 
tines, the  fish  as  food  is  not  good.  Of  these  hypotheses  I 
shall  mention  only  two  by  which  the  rest  may  be  judged  of. 
In  compliment  to  the  great  name  of  Sir  Humphrey  Davy, 
we  shall  give  his  theory  the  preference  over  his  more  prac- 
tical followers.  Sir  Humphrey  having  no  idea  that  a fish 
of  the  magnitude  of  the  salmon,  or  indeed  perhaps  that  any 
fish,  could  live,  fatten,  and  thrive  exceedingly  on  a food 
whose  nature  was  discoverable  only  with  the  microscope 
(the  ova  of  the  echinodennata,  and  probably  also  of  most 
Crustacea),  invented  a hypothesis  to  explain  the  emptiness 
of  the  salmon’s  stomach  ; like  the  vulgar  he  went  up  direct- 
ly to  a final  cause,  and  boldly  conjectured  that  the  salmon, 
foreseeing  his  length  of  journey  in  ascending  the  freshwater 
streams,  took  special  care  to  avoid  using  any  food  for  some 
time,  in  order  to  lighten  himself  as  much  as  possible.  The 
other  hypothesis  to  which  I have  alluded  was  a more  inge- 
nious one.  We  owe  it  to  a Mr  Fraser,  a practical  fisher- 
man, and  the  tacksman  of  Dalnacarloch.  He  finding,  as  all 
had  done  before  him,  that  the  stomach  and  intestines  of 
salmon  seemed  uniformly  empty,  but  at  the  same  time  fully 
persuaded,  and  having  his  mind  altogether  preoccupied 
with  the  idea  that  the  salmon,  from  his  bulk  and  richness, 
must  eat  voraciously  of  some  large  palpable  kind  of  food, 
threw  out  the  very  bold  conjecture,  that  the  digestive 
powers  of  the  salmon  were  so  extraordinary,  that  they 
digested  their  food,  which  he  supposed  to  be  other  small 
fishes,  almost  in  an  instant  of  time.  His  words  are  : “ The 
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digestive  powers  ot  the  salmon’s  stomach  are  like  a consu- 
ming fire.”  It  never  occurred  to  him  that  in  sea-side  fish- 
eries the  stomach  of  the  salmon  ought  even  then  to  be  found 
full  pretty  often  if  his  views  were  right.  I trust  it  cannot 
be  required  by  any  rational  person  that  I should  seriously 
refute  either  of  these  hypotheses.  No  animal  living,  not 
even  the  shark,  possesses  such  digestive  powers  as  to  con- 
sume in  a few  minutes  the  bones,  tendons,  and  other  less 
digestible  parts  of  their  prey. 

The  difficulty,  however,  as  we  have  seen,  was  not  con- 
fined to  practical  men.  The  most  experienced  naturalists 
and  anatomists  have  uniformly  avoided  the  question  of  the 
food  of  the  herring  and  salmon,  or  candidly  admitted  their 
ignorance.  The  following  quotations  ought  to  put  this 
question  at  rest. 

Salmo  Salar,  Liime. — Habitat  in  oceano,  &c.  Prater  pisces,  vermi- 
bus  insectisque  aquaticis  victitans.”  P.  1365. 

Salmo  Trutta,  Linne. — Habitat  alternatim  in  mare  Europaeo  et  fluviis, 
&c.  Prater  pisces,  vermibus  insectisque  victitans.  P.  1367. 
Salmo  Sylveticus. — Habitat  in  Europa,  Sibiriae  aliarumque  terrarum 
mari  Caspio  finitimarum  rivis  torrentibusque  alp  inis,  &c.  Prater 
pisciculis,  vermibus  etiam  testaceis  et  insectis  aquaticis  victi- 
tans, et  ne  proprise  quidem  speciei  parcens.  P.  1365. 

Salmo  Eperlanus. — Habitat  in  Europse  lacuum  fundo  arenoso,  in 
mari,  vere  parturiens,  magnis  gregibus  in  fluvios  ascendens,  vitae 
minus  tenax,  vermibus  testaceis  potissimum  victitans.  P.  1375. 
Salmo  Laveretus,  Guinied,  Lavaret. — Habitat  in  maris  Europse  sep- 
tentrionalis  profundis,  liarengo,  cujus  ovis  inhiat,  &c.  P.  1377. 
Salmo  Thymallus,  Linne.  {the  Grayling.) — Habitat  in  Europse  fiu- 
viis,  &c.,  testaceis,  coleopteris,  piscibus  minoribus,  ovis  potissi- 
mum favioris,  ct  Salaris  victitans.  P.  1380. 

Salmo  Marcena. — Aut  vere  testacea  quse  siturus.  P.  1381. 

Salmo  Marcenula. — Gregarius  in  Germania:,  &c. ; vermibus  et  insectis 
victitans.  P.  1382. 

Salmo  Wartmanni. — Habitat  in  lacus  Aeronici  profundis;  ct  ver- 
mibus, insectis  spongise  quaedem  speciei  victitans.  P.  1382. 
Clupea  Harengus,  Linne. — Habitat  in  maris  Europsei  Septentrionalis 
ct  Atlantici  profundis,  vere,  &c. 

Note. — No  mention  is  made  of  the  food  of  the  Herring  by  this  the 
greatest  of  naturalists. 

Clupea  Harengus,  Linne. 

Clupea  Alosa  ; Shad,  Linne.— Vermibus  insectisque  victitans. 
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Clupea  Thrissa. — Habitat  in  mari  Jamaicam,  Indiam  alluente ; crusta- 
ceis  minoribus,  testaceis,  piscium  ovis,  victitans.  P.  1405. 

Des  Saumons,  Cuvier. — Ils  sont  d’un  naturel  vorace. 

Le  Honting  ou  Hanten,  des  Beiges.  Salmo  Oxyrhincus , Cuvier. — De 
la  mer  du  Nord  de  la  Baltique,  ou  il  pursuit  les  bandes  de  Ha- 
rengs  ; on  le  prend  dans  le  Lac  de  Harlem.  P.  307. 

Des  Clupes,  Clupea,  Les  Harengs,  Cuvier. 

Note. — No  mention  is  made  of  the  food  of  any  of  the  species. 

The  Rev.  Dr  Walker,  late  Professor  in  the  University 
of  Edinburgh,  published  an  Essay  on  the  Natural,  Com- 
mercial, and  Economical  History  of  the  Herring.  Extracts 
from  this  essay  were  published  by  the  Highland  Society, 
and  from  these  extracts  I take  the  following  observations 
in  proof  of  my  statements: — “The  food  of  the  herrings, 
and  especially  that  on  which  they  fatten,  is  very  little 
known.  I have  examined  their  stomach  at  the  different 
seasons  of  the  year,  without  finding  in  it  any  sort  of  pal- 
pable aliment.”  In  the  same  volume  of  the  Transactions 
of  the  Highland  Society,  Mr  John  Mackenzie  has  published 
some  remarks  respecting  the  herring  and  its  fisheries.  He 
states  them  to  be  the  result  of  personal  observation  and  ex- 
perience, but  this  is  hardly  reconcileable  with  the  following 
passage: — -“In  regard  to  the  food  of  the  herrings,  it  has 
been  frequently  observed  that  the  small  fry  seek  their  nu- 
trition out  of  the  marine  algae,  or  from  some  matter  adher- 
ing to  them ; that  herrings  will  swallow  a small  clear  un- 
baited hook  such  as  is  used  for  catching  haddocks,  when 
tied  on  a fine  line ; a device  which  has  been  successfully 
adopted  when  the  herring  fishery  is  carried  on  in  deep  wa- 
ter, in  order  to  discover  the  arrival  of  the  shoal.  It  seems 
certain,  therefore,  that  the  herrings  take  these  hooks  for 
such  animalculae  as  they  at  least  sometimes  feed  upon.”* 

“ Another  article  of  their  food  is  an  oozy  substance  at 
the  bottom  of  the  sea,”  &c.  &c.  “ But  no  man  can  say  with 

• Practical  fishermen  state,  that  they  can  at  all  times,  and  in  most  si- 
tuations, take  a few  herrings  by  means  of  half-a-dozen  hooks  tied  on  a 
horizontal  piece  of  stick,  which  again  is  suspended  to  a long  line.  This 
is  simply  let  down  and  quickly  drawn  up  again,  and  the  herrings  are  found 
transfixed  at  various  parts  of  the  body,  but  seldom  or  never  by  the 
mouth. 
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certainty,  of  what  variety  of  articles  the  food  of  herring 
consists,  nor  how,  for  instance,  it  is  produced  in  the  Frith 
of  Forth  in  such  abundance  as  to  nourish  the  myriads  of 
these  fishes  that  subsist  therein,  from  their  arrival  in  Octo- 
ber till  their  departure  in  spring” 

In  plain  terms  he  never  saw  the  food,  and  knew  nothing 
of  it.* 

On  the  food  of  the  salmon,  Dr  Walker  remarks : — “ On 
examining  the  stomach,  little  is  found  in  it  except  slime,  or 
some  half  digested  and  some  half  entire  insects.  These  ap- 
pear to  be  the  food  of  the  salmon  while  in  the  fresh  water,” 
&c.  &c.  “ It  is  probable  that  they  receive  in  the  sea  a more 
copious  food,  and  of  a different  kind,  but  the  precise  nature 
of  this  is  unknown.” 

Mr  John  Mackenzie,  in  the  same  volume  of  the  High- 
land Society  Transactions,  says,  in  regard  to  the  food  of 
the  salmon,  that  “ what  salmon  live  upon  while  in  the  sea 
it  is  not  possible  to  discover.” 

The  opinion  of  a Mr  James  Morrison  (p.  392),  is  that 
salmon  occasionally  live  on  herrings.  “ Some  have  assert- 
ed,” &c.  It  is  needless  to  say  that  this  opinion  is  directly 
contradicted  by  all  the  evidence. 

Mr  Drummond,  who  had  also  written  some  practical 
remarks  on  the  herring,  observes  of  the  food  of  the  sal- 
mon, £<  A remarkable  thing  in  the  habits  of  the  salmon 
is,  that  the  longer  they  remain  in  fresh  water,  the  more 

* In  the  third  volume  of  the  Prize  Essays  of  the  Highland  Society  of 
Scotland,  is  a paper  by  Archibald  Drummond,  Esq.  This  gentleman 
evidently  writes  from  much  personal  knowledge  and  experience.  “ On 
what  they  (herring)  live  we  can  only  form  a conjecture.  I have  seen 
their  stomachs  opened  at  all  seasons  of  the  year  in  which  they  appear 
here  ( ),  but  never  found  any  thing  in  them  excepting  some 

slimy  matter.”  “ A friend  of  mine,  when  at  Loch  Lhynne,  near  Fort 
"William,  this  season,  upon  the  arrival  of  the  boats  cut  up  many  herrings, 
but  never  discovered  any  thing  in  their  stomachs ; the  fishermen,  how- 
ever, assured  him  that  they  frequently  got  in  the  foul  or  spent  fish , several 
of  their  own  fry,  sand-eels,  &c.  It  has  been  asserted  that  to  the  north- 
ward of  Shetland  they  feed  and  fatten  on  a species  of  Medusa.  I cannot 
help  combating  this  opinion,  as  I never  took  any  of  these  blubbers  in 
my  hand  without  having  it  disagreeably  blistered,  and  naturally  conclude 
that  they  cannot  be  a delicate  morsel  for  the  herring.” 
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voracious  they  become;  in  the  spring,  when  foul  fish, 
they  will  eagerly  take  every  kind  of  bait.  Yet  voracious 
as  they  are,  and  desirous  as  they  appear  for  all  this  variety 
of  food,  they  still  exhibit  the  singular  phenomenon,  that  when 
their  stomachs  are  opened,  you  will  never  find  the  appear- 
ance of  food  of  any  land.” 

It  was  to  explain  away  this  difficulty,  the  usual  empty 
state  of  the  stomach  of  the  salmon,  and  the  absence  of  the 
debris  of  such  substantial  and  palpable  food  as  they  ima- 
gined the  salmon  must  live  on,  that  the  hypotheses  of 
Sir  H.  Davy,  and  of  Mr  Fraser  of  Dalnacarloch  were  de- 
vised. But,  in  fact,  the  stomach  and  intestines  of  the  sal- 
mon are  not  usually  empty,  being  always  more  or  less  filled 
with  the  ova  of  the  echinodermata,  and  of  other  shell-fish, 
than  which  kind  of  food  nothing  can  be  imagined  more  nu- 
tritious. 

Mr  Smith  of  Deanston  thinks,  that  “ salmon  feed  on  ani- 
malcula.”  He  has  forgot  to  state  to  what  species  these  ani- 
malcula  belong,  but  he  thinks  these  animalcula  may  find 
food  in  common  sewers  ! * 

This  is  an  exact  state  of  the  knowledge  respecting  the 
food  of  these  fishes,  previous  to  our  researches. 

Mr  Rennie,  late  Professor  of  Zoology  in  King’s  College, 
London,  has  the  following  statement  in  an  edition  of  White’s 
Selbourne,  published  by  him  so  late  as  1834.  His  autho- 
rity has  always  been  reckoned  a good  one  in  Natural  His- 
tory. <c  The  food  of  the  salmon  and  of  the  herring  is  per- 
fectly unknown,  nothing  having  been  ever  found  in  their 
stomachs  and  intestines  but  a little  yellowish  liquor.” 

In  the  minutes  of  evidence  taken  before  the  Parlia- 
mentary Committee  which  sat  in  1825,  the  opinions  of  the 
witnesses  are  extremely  conflicting.  The  greater  number 
declare  the  food  of  the  salmon  to  be  unknown  ; some  con- 
jecture that  they  live  on  zvorrns,  and  other  insects  got  in 
the  sea  ! and  several  have  mistaken  the  tape-worm , which 
almost  always  infests  the  coeca  and  intestines  of  the  salmon, 
for  their  food  ! On  these  points  the  evidence  is  below  the 
notice  of  any  scientific  person,  but  proves  my  original  posi- 


Parliamentary  Report,  p.  273. 
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tion,  that  heretofore  the  food  of  these  valuable£fishes  was 
altogether  unknown. 

from  the  preceding  quotation,  it  is  evident  that  these 
distinguished  men  knew  nothing  of  the  food  of  the  salmon 
or  herring.  The  names  of  twenty  compilers,  and  copyists 
of  their  writings,  may  be  given  to  prove  that  they  also 
were  naturally  enough  unacquainted  with  the  subject. 

Havin'1,  thus  shewn  that  the  best  naturalists,  anatomists, 

tD 

and  practical  fishermen,  were,  and  still  are,  totally  ignorant 
of  the  nature  of  the  food  of  these  two  remarkable  species  of 
fish,  and  that  many  have  had  the  candour  to  state  so,  whilst 
others  were  at  least  ingenious  enough  to  maintain  a pro- 
found silence  on  the  point,  I trust  it  cannot  be  necessary  to 
reply  any  further  to  those  persons  who  merely  repeat  the 
hackneyed  facts,  that  herring  (out  of  condition)  occasionally 
eat  the  young  of  their  own  species,  and  that  salmon,  whilst  in 
fresh  water,  will  take  a bait,  such  as  worms,  flies,  &c.  These 
circumstances  have  been  lenown  from  all  times , but  what  I 
think  we  have  a right  to  ask  of  the  persons  who  seem  to  at- 
tach importance  to  these  insulated  facts,  is,  to  take  the  next 
step,  and  say  at  once  that,  in  their  opinion,  small  fishes,  in- 
sects, &c.,  constitute  the  natural  food  of  the  two  species. 
But  they  have  not  yet  said  so,  and  knowing  what  reply 
practical  fishermen,  who  open  thousands  of  these  fishes  an- 
nually, would  make  to  such  nonsense,  I do  not  think,  how- 
ever much  inclined,  that  they  will  venture  to  err  so  greatly 
against  common  sense. 

I shall  next  state  the  steps  taken  by  me  in  the  prosecu- 
tion of  these  researches.  For  reasons  already  stated,  the 
vendace  of  Lochmaben  was  selected  as  the  first  in  the  series, 
in  preference  to  the  herring  or  char,  both  of  which  species 
were  known  occasionally  to  take  common  bait.  We  were 
sure,  in  respect  to  the  vendace,  of  two  points,  First,  No  one 
had  ever  thrown  out  even  a conjecture  as  to  its  food,  and  it  did 
not  take  any  bait  of  the  angler  ; Secondly , The  locality  was 
better  suited  for  inquiry  •,  inhabitant  of  a small  fresh  water 
lake,  we  were  certain  of  getting  more  readily  at  its  habits  ; 
the  habitat  of  the  herring,  on  the  other  hand,  is  the  ocean,  a 
field  boundless,  if  I may  so  say,  in  extent,  and  beyond  our 
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grasp.  The  food  of  the  vendace  was  quickly  found  by  us 
to  be  the  microscopic  entomostraca  with  which  the  waters  of 
the  lake  abound.* 

In  the  autumn  of  the  same  year  (1832)  in  which  we  dis- 
covered the  food  of  the  vendace,  we  had  an  opportunity  of 
examining  considerable  numbers  of  very  fine  herrings,  taken 
off  the  Isle  of  May,  and  particularly  in  those  first  examined 
by  us,  we  found  abundance  of  marine  entomostraca,  of  ex- 
treme minuteness. 

In  the  latter  end  of  July  1834  fresh  herrings  were 
brought  to  the  Edinburgh  market  in  considerable  numbers, 
and  of  superior  quality.  The  best,  as  an  article  of  food, 
averaged  about  9^  inches  in  length,  and  in  the  greater  num- 
ber of  these  we  found  abundance  of  entomostraca  still  of 
extreme  minuteness.  We  sent  a short  account  of  the  con- 
dition of  these  herring,  and  drawings  of  the  entomostraca, 
to  the  most  liberal  of  the  weekly  journals,  but  they  thought 
proper  not  to  publish  this  communication  ; on  the  ground, 
perhaps,  of  not  being  of  sufficient  general  interest,  and  also 
of  its  reflecting  too  strongly  on  the  recklessness  with  which 
amateur  anglers  and  traders  in  herrings  will  persist  in  pub- 
lishing the  most  incredible  nonsense  on  matters  respecting 
which  they  are  profoundly  ignorant.  The  least  informed 
practical  fisherman  or  salesman  of  good  sense  is  generally 
superior,  in  point  of  sound  knowledge  derived  from  positive 
observation,  to  these  half-informed  persons  who  see  every 
thing,  in  fact,  through  a veil  of  prejudice. 

In  the  month  of  August  1835,  during  a short  residence 
in  Glasgow,  we  observed  that  fresh  herrings  of  very  superior 
quality  were  exposed  to  sale  an'd  brought  readily  a penny 
each.  The  average  size  of  these  herrings  was  9A  or  10  inches, 
and  their  organs  of  generation  wore  scarcely,  if  at  all,  upon 
the  increase.  The  stomachs  of  most  of  them  were  quite  full  of 
a rich  orange-coloured  granular  substance;  we  atfirst  thought 
this  substance  entirely  composed  of  the  ova  of  testaceous 
marine  animals,  but  subsequent  careful  examination  con- 

* Muller  says,  that  marine  microscopic  shell-fish  (Entomostraca) 
abound  so  much  in  some  Norwegian  Bays,  as  to  tinge  the  waters  of  a 
purple  colour. 
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vinced  us  that  they  were  entomostraca  of  extreme  delicacy. 
These  herrings  were  brought  to  Glasgow  by  the  steamers  up 
the  Clyde  from  Lochfine,  and  particularly  the  Gareloch. 
A curious  kind  of  imposture  was  attempted  on  the  Glasgow 
folk  by  the  introduction  of  herring  taken  in  the  Firth  of 
Forth,  and  brought  up  the  Union  Canal ; they  were  at  least 
1,1  inch  larger,  but  of  so  inferior  a quality  as  to  be  instant- 
ly detected. 

We  feel  confident  from  intuitive  evidence  (independently 
id  together  of  the  most  direct  analogy)  that  marine  micro- 
scopic entomostraca  did  also  form  the  food  of  vast  num- 
bers of  those  fishes  now  fossilized  in  the  limestone  and  other 
formations  ; indeed  microscopic  entomostraca  seem  to  have 
so  abounded  in  former  ages  previous  to  the  destruction  of 
the  then  existing  species  of  fishes,  that  I have  little  doubt 
of  their  forming  a great  proportion  of  the  food  of  many  of 
these  animals.  Then  was  the  remark  strictly  true,  that  all 
nature  teemed  with  life. 

In  March  1835  we  read  a paper  to  the  Royal  Society  of 
Edinburgh  on  the  food  of  the  char,  ( Salmo  Alpinus,  Linne), 
and  produced  specimens,  shewing  in  the  most  conclusive 
manner,  that  the  proper  food  of  these  fishes  was  microscopic 
entomostraca,  and  that  if,  by  any  accident,  the  nature  of  the 
lake  in  which  'char  are  found  be  changed,  as  by  draining, 
&c.,  so  as  to  destroy  the  entomostraca,  the  char  dies  out. 

In  conclusion,  we  are  desirpus  that  some  public  body  in- 
terested in  the  prosperity  of  the  fisheries  would  cause  a mi- 
nute and  searching  inquiry,  with  a view  to  the  deciding  how 
far  our  opinions  on  these  great  Questions  are  correct  or 
otherwise ; we  have  no  farther  object  in  this  than  a wish  to 
extend  the  boundaries  of  natural  science,  and  to  prevent, 
if  possible,  whatever  merit  may  be  due  to  our  discoveries 
and  labours  from  being  appropriated  by  others. 

The  following  brief  summary  may  serve  to  render  our 
views  clearer  to  those  unaccustomed  to  scientific  research. 

1<?£,  ri  hat  any  fish  so  large  as  the  Vendace  of  Lochmaben 
or  the  Herring,  should  be  supported  exclusively,  or  even 
mainly,  upon  a species  of  shell-fish  ( entomostraca  of  natu- 
ralists) so  small  as  to  be  invisible  to  the  naked  eye,  was  a 
fact  never  hinted  at  previous  to  our  discovery  of  the  natu- 
ral food  of  these  fishes. 
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Qdly,  The  same  minute  animals  seem  to  have  served  as 
-jod  to  vast  numbers  of  those  fishes  whose  remains  now 
abound  in  a fossilized  state  in  the  limestone  formations. 

3 dli/,  The  Herring,  when  disordered  by  the  spawning 
condition,  as  well  before  as  after  the  deposition  of  the  milt 
and  roe,  will,  lilce  all  other  animals,  including  even  the  hu- 
man race,  take  to  other  food  than  what  is  natural  to  them ; 
it  is  then  that  occasionally  its  own  fry,  or  that  of  other 
fishes,  or  very  small  fishes,  may  be  found  in  a Jew  of  their 
stomachs ; at  these  times,  and  under  these  conditions,  the 
herring  is  quite  insipid,  and  unfit  to  serve  as  food  to  man. 

4 thly,  The  remarks  just  made  in  No.  3,  apply  equally  to 
the  Salmon,  whose  natural  Jeeding  ground  is  in  the  sea 
only  : there  he  obtains  that  remarkably  rich  food,  the  ova  or 
eggs  of  the  asteria,  and  no  doubt  of  many  crustaceous  ani- 
mals, and  even  perhaps  of  fishes,  but  chiefly,  so  far  as  our 
researches  go,  the  sea  Jood  of  the  real  Salomon  is  the  eggs  of 
the  asteria  and  of  the  Crustacea.  When  he  enters  rivers  in 
a spawning  condition,  he  deteriorates  constantly,  takes  little 
food  (if  any),  and  becomes  wholly  useless  to  man  as  an 
article  of  diet.  His  habits  in  this  state  are  like  those  of 
other  cold-blooded  animals  ; and  after  spawning,  he  takes 
to  whatever  food  he  finds  within  his  reach. 

5th,  There  are  many  both  herrings  and  salmon  which 
are  barren  at  least  for  a season.  These  do  not  deteriorate 
nearly  so  fast  as  those  which  become  foul  by  spawning. 
This  accords  with  well  known  physiological  laws.  The 
Journals  of  Observations  kept  by  us  do  not  yet  afford  data 
to  determine  the  average  numbers  of  those  barren  fish,  but 
we  believe  it  to  be  considerable. 

6th,  The  petition  lately  submitted  by  the  West  Country 
Herring  Fishers  against  the  Caithness  or  East  Country 
•ones,  viz.  that  they  the  Northern  and  Eastern  Fishers  were 
destroying  the  fisheries  of  both  coasts,  by  catching  the  her- 
rings upon  their  spawning  ground,  contains  both  truths  and 
errors  : truths  in  respect  to  certain  facts,  but  deep  errors  in 
regard  to  the  conclusions  drawn  from  these  facts.  We  pro- 
pose returning  to  the  subject-matter  of  this  remarkable 
“ petition  ” shortly. 

Edinburgh,  22 d July  1837. 
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